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‘Classic’ accounts of social capital have emerged 
in accounts of stable networks or institutional 
environments. These conditions do not apply in 
the case of many firms – a case in point being 
small firm networks that rely on rapid turnover of 
projects. Our research team is attempting to 
identify how social capital is manifest in these 
contexts, and thus to make suggestions for 
building, maintaining and refreshing such capital. 
We present work to date that converts this type of 
tacit knowledge into sets of explicit and 
manageable local data, and provide examples of 
information visualizations for profiling and 
retrieval that support the management of social 
capital.  
 
Introduction 
Can social capital be managed? The concept is not new. It 
was current in the 1960s in community studies where it was 
used to describe the development of individuals, and has 
been applied subsequently to the development of human 
capital, and the economic performance of firms, geographic 
regions, and nations. There is general agreement (Lesser, 
2000) that this form of capital is embedded within networks 
of mutual acquaintance and recognition; considerable social 
capital in the form of reputation can be derived from 
membership in specific networks. We suggest that what is 
embedded is, in effect, a form of collective tacit 
knowledge, and that the question of managing social capital 
may be addressed from a knowledge management 
perspective. There is a growing body of work on 
knowledge management (reviewed in Huysman and de Wit, 
2002) that suggests that social capital rather than 
technology may be a significant driver of knowledge 
diffusion. 
As we imply, the concept has been invoked to account for 
interactions in a number of diverse social contexts. In 
deriving a specification, a balance must be sought between 
a set of generic attributes, and attributes that reflect a local 
situation. One way to address this problem is to provide a 
portfolio of sets of attributes (some generic, some specific) 
that can be to assess the collaborative potential of specific 
teams and partnerships. Our opening question thus needs to 
be re-phrased as  ‘how may social capital be described, 
specified and represented in order that it may be managed 
in local circumstances?’ 
Theoretical Framework 
To address this question, we have drawn on prior studies 
of social capital and organizational trust. Rather than 
attempt to synthesize these1, we have drawn on a narrow 
sub-set of material that takes an experiential or grounded 
approach, and focuses on social capital and trust in specific 
organizational situations. Nahapiet & Ghoshal (1998), for 
example, suggest that micro-level ordering of work is an 
important factor in the formation of social capital, as, 
without such ordering, partners and collaborators in teams 
and projects may not achieve anticipated benefits. They 
focus on three areas that underpin social capital: ‘structural 
dimension’ (position and participation in relevant social 
networks), ‘cognitive’ dimension (shared codes and 
language and shared narratives), and ‘relational’ dimension 
(trust, norms, obligations, and identification), or common 
                                                          
1 They have been comprehensively reviewed in recent articles by 
Marsh & Dibben (2002) on trust, and Adler & Kwon (2002) on 
social capital.  
understanding of practice. We have adapted these to 
construct a framework for assessing the social capital 
‘potential’ of prospective partners. To accommodate 
business partners, we have re-labeled the dimensions in 
terms that managers can use (Table 1). ‘Structural 
dimension’ becomes ‘competence’ layer; ‘cognitive 
dimension’ becomes ‘compatibility’ layer; ‘relational 
dimension’ becomes ‘confidence’ layer.  
The competence layer brings together elements of any 
standard resume such as track record, endorsements, 
qualifications, and may be compared with a number of 
existing partnering databases (e.g. monster.com). What 
distinguishes the proposed system from these is the 
compatibility and confidence layers, where ‘soft’ attributes 
are elicited by means of interpersonal assessment of 
behavior in social interactions. These interactions are 
structured to the extent that participants are required to 
address a number of topics in discussion.2 Discussion of 
these topics will provide potential partners with the means 
to assess each other in terms of the dimensions that are 
presented in Table 1. 
Situated Trust 
The design of the template for these structured 
interactions has been informed by a body of work on 
‘situated trust’ corroborates the importance of micro-level 
organization as a site where the elements of this form of 
tacit knowledge may be observed and described.3 Dibben 
                                                          
2 The approach is similar to that in negotiation support systems 
such as Zeno which has been designed by Fraunhaufer Institute 
in Bonn.  
3 According to Adler and Kwon (2002), many analysts consider 
that ‘social capital’, and ‘trust’ are commensurate (p. 26). 
Preece (2002), for example, in a recent discussion of social 
(2000) has explored this approach to understanding trust in 
an extensive empirical study of venture capitalists and 
entrepreneurs. His analysis draws much of its strength from 
typologies of trust and situations that illustrate the 
importance of alignment (of interests, skills reputation) and 
provide a systematic framework for making judgments 
about levels of alignment. Dibben’s ‘process’ approach 
treats trust as a form of tacit knowledge that is to some 
extent amenable to re-presentation. The ‘trust processes’ 
that Dibben identifies occur in situations, can be described 
in terms of actors, goals and activities, and may be 
described by means of attributes. Potential collaborators 
(actors) can reflect on these attributes, and make 
assessments about their confidence in each other by ranking 
attributes in relation to the different goals and activities that 
characterize different situations, in a process that may be 
described as ‘qualified’ typification.  
Dibben’s casework is largely concerned with 
organizations that are stable: familiarity, a pre-cursor of 
trust, can thus be established over time. Our interest as a 
research team is the world of small networked enterprise, 
where partnerships must be configured rapidly, and these 
conditions do not apply. We have thus exploited a sub-set 
of the situational trust literature that considers ‘swift trust’ 
(Meyerson et al., 1986), in our search for a set of localized 
‘focal points’ for social capital. Jarvenpaa and Leidner 
(1998) state that swift trust may be created very early in the 
interactions between members of a virtual team, especially 
where there is a clear definition of roles and 
responsibilities, clarity in order to avoid confusion and 
disincentive, effective handling of conflict, and 
“thoughtful” exchange of messages at the beginning of the 
                                                                                                 
capital and community, suggests that: ‘A key ingredient for 
developing social capital is trust’ (p. 37) 
Table 1. Local working terminology (after Nahapiet & Ghoshal, 1998) for social capital specification. 
Nahapiet and Ghoshal terms Local terms 
Structural dimension: 
Network ties 
Network appropriation 
Appropriable organization 
Competence: 
Track record/history 
Endorsements 
Recommendations 
Cognitive dimension: 
Shared codes and language 
Shared narratives 
Compatibility: 
Shared practices 
Shared techniques/tools 
Shared professional protocols 
Relational dimension: 
Trust 
Norms 
Obligations 
Identification 
Confidence: 
Motivation 
Responsiveness 
Reliability 
Tolerance 
 
team’s existence (Jarvenpaa and Leidner, 1998; Jarvenpaa 
et al., 1998).  
Recent work on the formation and maintenance of teams 
provides comparable instances of the impact of swift trust 
on subsequent team performance. Iacono and Weisband 
(1997) describe a project with distributed electronic teams, 
who must ‘quickly develop and maintain trust relationships 
with people that they hardly know, and may never meet 
again, with the goal of producing interdependent work’. In 
this situation, say the authors, trust is less about relating 
than doing, as swift trust is ‘less an interpersonal form than 
a cognitive and action form’. (p. 1).  Temporary systems 
require quick mutual adjustments so that people can 
innovate as required; in online work, technology must 
support this process. Good communication habits and the 
ability to multi-task and handle remote requests while 
attending to local demands are key practices. 
Weisband draws on extensive work by Steinfield et al 
(1999) on the design of a collaborative platform for 
teamwork. This suggests that transparency and presence 
and awareness are critical components in successful online 
work. Weisband (2003) has summarized a subsequent 
study (15 teams in two universities): low performing teams 
rely on their perceptions of others as a predictor of good 
performance; high performing teams rely on what people 
do and say as a predictor of good performance; teams who 
may not engage in the hard work of doing distant 
collaboration may feel good about the process and each 
other, but such perceptions do not lead to successful 
outcomes. Activity awareness information (or knowing 
what actions are underway at any given moment) is 
important, as is availability awareness or knowing whether 
others can meet or take part in an activity. Process 
awareness allows people to see where they fit at any give 
time and how the project is moving along, and perspective 
awareness gives information (about beliefs and values for 
example) that is helpful for making sense of actions.  We 
have adapted these headings for some of the sections in the 
structured dialogue template.  
 Opal Model 
Team
Attributes Individual
Project 
QualificationJob 
relation 
Assessment 
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Attribute 
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Figure 1. Initial E-R model for overall OPAL database 
Empirical Work To Date: The Partner Lens 
Project  
We are currently working on a large consortial project  
(the ‘Online Partner Lens’, or OpaL) funded by the 
European Commission to design and implement a 
prototype system to support the management of social 
capital. The objective of the Partner Lens project is to build 
and evaluate a computer application that explores the 
quality of online partnerships before a contract is signed in 
situations where time is short and physical interaction is 
limited. The project thus focuses on the early stages of 
interaction where rapid and robust assessments must be 
made of partners’ competence, compatibility and 
confidence in each other’s future performance. The first 
prototype is scheduled for July 2003. The Lens integrates 
the three layers in the right hand column of Table 1, and 
has been designed with the help of the practitioner partners, 
all classed as small enterprises,  in the project. User stories 
from these partners have informed the project in two ways; 
they are the basis of ‘sue cases’ that drive the function 
specification of the system, and they have served as a 
reality check for the theoretical framework. Our 
practitioner partners want to be able to explore potential 
collaborators before a contract is signed. The design 
challenge is to initiate and support computer-mediated 
interactions between potential partners that allow them to 
make rapid but valid assessments of each other in the early 
stages of cooperation.  
Extracting Attributes 
As we indicate above, competence in our social capital 
model can be captured by conventional means – fields in a 
database. The other two layers (compatibility and 
confidence) are more challenging. Our working definitions 
of compatibility and confidence are ‘ based on mutually 
agreed objectives, procedures and tools. ‘Mutually agreed’ 
is not necessarily the same as ‘shared’ – in some cases, a 
partnership will be formed to achieve complementarity, not 
consolidation.  In order for users of the proposed online 
partnering tool to assess each other on relevant dimensions, 
the project team has designed (as explained above) a series 
of structured interactions that relate to the initial planning 
tasks of a given partnership. The dialogue that ensues may 
be supported by a video-conference, by audio input, or by 
online text. In such a structured interaction, potential 
partners are invited to discuss topics that articulate focal 
points of trust – such as shared vision, or mutual 
understanding of roles.  
We suggest that a number of ‘assessment objects’ can be 
linked to a number of ‘assessment activities’. For example, 
an initial dialogue between two potential partners may 
discuss their ‘vision’ of the project. In this case, the 
‘assessment activity’ is a ‘vision discussion’, and the 
‘objects’ that are rated might be ‘motivation’, ‘investment’, 
‘realism’ and so on. A further ‘assessment activity’ might 
be a discussion of ‘technology alignment’; this would also 
be associated with a number of attributes for rating mutual 
compatibility, such as ‘comparable bandwidth’, ‘common 
application toolkit’. A further dialogue might explore 
alignment of work practices by asking questions such as 
the following: ‘What systems design approach do you 
normally use?’ ‘Do you use project management tools?’ 
‘Which ones?’ ‘How do you think this will work in the 
current project?’ ‘What role are you comfortable with in 
this project?’ ‘Should we work in parallel or serially on 
this project?’ ‘Are there areas that you think might need 
special care in the project?’ ‘How do you think we might 
apply current standards in the design approach?’ 
Sets of activities, attributes and assessments can be 
tagged and stored in an XML database (a brief description 
is given in the next section) that will support flexible 
searching and profiling. A project or team leader, for 
example, may reflect on the focal points of trust for a given 
project, and construct a benchmark profile for a potential 
partner. After interaction with, and assessment of a number 
of candidates, a visualisation of their trust profiles may be 
compared with the ideal pattern, tradeoffs, made, and the 
most promising candidate may thus be selected.   
The practitioner partners in the project expect that an 
archive of such templates, held for an appropriate period 
(long or short) can support a more reflective approach to 
judgments about future collaborators. The coding and 
externalisation of what were previously fleeting and 
intuitive judgments should broaden the field of view, as 
remote exploration saves time and allows a larger number 
of candidates to be examined. If the templates can be 
viewed in a number of ways (to check a single attribute or 
to check a composite profile that fits the task in hand), 
partners may be able to consider a range of possibilities, 
and make tradeoffs that reflect particular sets of 
circumstances; they can thus identify areas where a 
partnership may be vulnerable, and assess if they have the 
resources to take due care 
Deriving a Data Model 
As the project aims to support selection and decision-
making, any specification must allow partners to record and 
store their assessments. A number of different 
infrastructures are likely to be involved: face-to-face with 
paper and whiteboard; multimedia conferencing, text 
messaging, discussion list. Though we have worked with 
the first of these in designing a specification, any 
subsequent management tool must support appropriate 
display and presentation: the visualisation will only be as 
good as the data that support it. 
OPAL’s database is to be implemented on the Tamino 
platform, a native XML database that stores all data in 
XML format (http://www.softwareag.com/tamino/), with 
our initial data schema being shown in E-R format in 
Figure 1. To capture this data as XML at source, XForms 
(W3C, 2002) are being considered for their ability to place 
user input directly into XML skeletons that can then be 
validated before they are submitted onwards to their 
destination. Thus, values given for ratings such as 
‘confidence’ or ‘motivation’ can be placed into the 
appropriate tags within an XML document and sent as 
XML to the Tamino database or an intermediary module 
for processing. This is a recent development by the W3C 
and currently requires a plug-in such as FormsPlayer 
(www.formsplayer.com), or a specifically XForms enabled 
browser for XForms to operate. However, once its final 
specification is ratified, it is expected that XForms will be 
incorporated into popular browsers much as XML and CSS 
support are now.  
Feedback has been positive in initial validation sessions 
with users (in two sessions, one with the local practitioner 
SME and one with the national Enterprise Agency). They 
have, however, expressed concern about levels of access 
and permission to view interpersonal assessments. These 
users suggest that they will tolerate long-term storage only 
of high-level anonymised data for ratings of soft attributes 
such as motivation or responsiveness. At the time of 
writing (May 2003) we are developing an acceptability 
scale to be used in further validation exercises of the first 
prototype.  
Visualizing Social Capital 
To date (December 2002), the project team has identified 
the elements of assessment of social capital in the form of 
attributes that may be stored in a database, and thus make 
social capital ‘manageable’. Visualization is important 
here, in at least two different ways. The first is in the 
related techniques of visual query, the ability to graphically 
specify a query on a dataset, and in query visualization, the 
corresponding ability to have result data returned and 
displayed in an, ideally, similar graphical format. Consens 
et al. (1992) liken these techniques respectively to the 
‘manipulation’ and ‘display’ of data. 
To assess alignment, partners may assemble ‘benchmark’ 
or ‘ideal’ profiles of what each considers to be the social 
capital requirements for the project to hand. These can be 
used as statements of search parameters to find ‘best 
matches’. They may also be edited and manipulated to 
reflect the emergent thoughts of partners as project criteria 
evolve – something that is likely to happen once ‘structured 
dialogues’ are underway, and new mixes of experts and 
ideas lead to fresh approaches. Simple visualizations of 
trust and social capital profiles in the form of ‘thumbnail’ 
sketches can be used for rapid comparison; they can be 
manipulated to reflect different views of the project in 
response to queries such as: ‘Show me the rankings if we 
decide that process is the most important feature of this 
project?’ ‘Do the same if we take motivation as a key 
factor.’ ‘Show me the different sets of agenda items in the 
closure bits of these three dialogues?’ This, for example, 
will help partners to assess how much effort it will take to 
establish a reasonable working relationship with each of a 
number of potential candidates. 
Visualization can also contribute to an ‘awareness’ 
function that monitors interactions and can allow partners 
to assess each other’s reliability or responsiveness. A 
number of studies are reviewed by Steinfield et al. (1998, 
p. 12), which analyze the technical specifications for such a 
function in groupware design, and this.  The exercises that 
are used for experiential interaction must be amenable to 
formal analysis and representation. As is noted above, 
Iacono and Weisband suggest that initial patterns of 
‘initiation’ and ‘response’ were indicative of successful 
team performance later in a project: in their empirical 
study, these were captured in a simple graph. Comparable 
visualizations are available for ‘moves’ and ‘presence’ in a 
range of online interaction spaces. Preece (2002) presents 
the goal of these as follows: ‘to allow participants to more 
easily gauge such things as, who is present, what they are 
doing, how long they have been there, who the leaders are 
and how others judge the value of their contributions’ (p. 
38). Activity and process awareness (two of Steinfield and 
Weisband’s categories) may be supported by proxy systems 
of the kind described by Erickson et al. (2002). These 
researchers define a ‘social proxy’ as a minimalist 
visualization of people and their activities’ (p. 41), and 
describe a number of genres of online interaction (such as 
auction, and call-centre ‘line’) where such proxies can 
support judgments about how to proceed.  
Erickson and his colleagues observe that ‘by making 
social cues visible, and allowing traces to accumulate over 
time, we create a resource that allows people – especially 
those familiar with the interactive context – to draw 
inferences about what is happening which can, in turn, 
shape their collective activity’ (p. 44). 
Erickson et al also planned their minimalist visualization 
display as an antidote to the more immersive and resource-
hungry 3D styles that previously dominated visualizations 
of awareness and collaborative activity, such as Q-PIT 
(Colebourne et al, 1996) or DIVE (Fahlén et al, 1993). 
Donath (2002) and Smith (2002) provide examples of 
comparable work to Erickson’s group’s in the specific 
online contexts of chat rooms and Usenet lists 
respectively.4  
OPAL Prototype Visualizations 
Such ‘Information Visualizations’ (Borner et al., 2002) 
can be viewed as a complementary technique to knowledge 
discovery and data mining, with Shneiderman observing 
that “skilled problem solvers often combine statistical tests 
and visual presentation” (Shneiderman, 2002). Previous 
                                                          
4 Though these articulate situations that are less formal and goal-
oriented than those of the interaction protocols that we propose, 
the mechanisms for extraction and presentation of attributes are 
comparable. 
experience of user testing with visualization components, 
both by ourselves (Graham, 2001; Graham, Kennedy & 
Benyon, 2000) and by others (Nowell et al, 1996) has 
shown that a visual presentation of results is not only 
clearer than the raw statistics but also suggest further 
directions and tasks not previously anticipated by either the 
users nor the visualization developers. This ability depends 
on a high degree to the interactivity of the visualization, as 
responsive, dynamic visualizations elicit far greater 
reactions than static displays or slow, unresponsive 
interfaces. 
Initial visualization prototypes for the social attributes 
have focused on displaying multi-dimensional data types, 
such as judgement value sets, in augmented parallel co-
ordinate (Inselberg & Dimsdale, 1990) and table lens 
displays (Rao & Card, 1994). Figure 2 shows a parallel co-
ordinate plot for five candidates and the values they scored 
over selected attributes. The highlighted paths show that a 
user has found someone who scores highly for credibility, 
diligence and expectation, but has found better candidates 
solely for the motivation and tolerance elements, who 
nevertheless score poorly on the other dimensions.  
The screenshot in Figure 3 displays a grid style 
representation of the assessments performed on and by over 
200 candidates, though at this stage the assessments are 
generated dummy data. Such a visualization, together with 
some basic statistical manipulations, allows users to find 
candidates who achieve consistently high evaluations, but 
Figure 2. Parallel co-ordinate plot of candidates perceived values. 
Figure 3. Table Lens style visualization of a confidence assessment network. 
also to locate those who could skew judgements by 
consistently handing out high or low assessment scores to 
others. These can be identified and filtered out of any 
further consideration. The particular situation in Figure 3 
shows an arrangement of ‘most assessments given’ by 
‘highest average scores achieved’. The smallest values for 
each of these metrics have been filtered out of the 
visualization, and also omitted from the subsequent re-
calculation of the metrics, along with the highest values for 
‘average score given’. A visual focusing effect allows 
individual scores to be expanded from an overall 
‘confidence’ assessment score down to the individual 
elements that compose this assessment. The nodes 
composed of different bands of grey in the expanded 
portion of the visualization demonstrate this, with darker 
stripes representing the higher possible scores for an 
attribute. 
Many further visualization styles are conceivable, with 
one noteworthy approach being the mapping of users to a 
similarity map visualization by techniques such as multi-
dimensional scaling or a spring-mass metaphor, an example 
of this being Tatemura’s visualization (Tatemura, 2000) of 
movie ratings for a collaborative recommender system. 
Such approaches offer the prize of a layout of nodes where 
spatial proximity closely approximates their true similarity, 
but often require a degree of lengthy iterative pre-
processing to arrive at the final layout, dependent on the 
specific layout technique chosen. 
Further exploration of the possibilities with user partners 
is expected to shape the final visualization tools that will 
accompany OPAL. Initial user testing has begun by 
observing a handful of representative users acting on 
sample tasks with the visualizations, as detailed by Nielsen 
(1994) in a bid to find common usability problems. Such 
testing is quick and simple as usability testing goes, and 
importantly, identifies issues that are problems to the real 
users of the system. The visualizations were generally well 
received, with users also making suggestions for 
improvements where difficulties were encountered. For 
instance it was discovered that interaction with the parallel 
coordinate view may well be served better by using a 
mixture of curved and straight-line representations for the 
data items, with selected and brushed items being 
represented by the curves, and background items 
by straight lines. Filtering operations on the table matrix 
was also identified as a root of some problems and thus will 
be modified in the course of future work.  
Conclusion 
Our work to date has led to the production of a 
specification for social capital. The search for specification 
has combined close attention to working practice with 
insights from empirical research. We are not yet in a 
position to undertake validation work that can establish if 
the process is effective, as this cannot be done until a 
number of field projects with projects where the 
specification was used at the formation stage have been 
completed. We suggest, however, that the specification has 
prepared the ground for answering (in part) the questions 
that are raised at the start of the chapter. 
Firstly, the specification identifies and describes a 
number of ‘building blocks’, or focal points, for social 
capital. This, we suggest, affords insight into how social 
capital is built in any situation, and also supports the 
concept of a ‘blueprint’ for social capital that can be used 
in the selection of candidates for partnerships. By helping 
project managers to identify areas where there are ‘gaps’, 
or where social capital appears to be depleted, the 
specification may contribute to ‘building’. 
Secondly, the specification can support management and 
maintenance work within a given project. It is grounded in 
practice, requires input that is derived from direct 
experience and assessment, and can act as a monitoring 
mechanism if applied in an iterative fashion. Areas where 
social capital is vulnerable can be identified as they 
emerge, and appropriate care taken, before a crisis hits a 
partnership.  
Thirdly, we believe that the specification addresses the 
problem of social capital in temporary organizations. 
Where there is little or no prior knowledge, the framework 
allows partners to gain mutual insights (by means of 
visualizations) on the basis of their alignment in structured 
interactions.  This claim is based on the assumption that as 
the protocol for interaction draws on commonly understood 
business practice in the sector, and as common practice is, 
in effect, ‘congealed’ history, it can be a proxy or surrogate 
for prior experience. As for lack of time, we suggest that 
our focus on motivation and ‘awareness’ and first 
impressions of reliability and responsiveness is a viable 
surrogate for familiarity established over time. There is 
some evidence (Borkenau and Liebler, 1992) that first 
impression data, specifically where conscientiousness 
(comparable to ‘awareness’) is involved, are a valid 
indicator of character judgment.  
 
ACKNOWLEDGMENTS 
We wish to acknowledge the work of our practitioner 
partners, and the work of research assistants, Lisa Dawson, 
Guy van de Walle and Leo McLaughlin. Funding from the 
European Commission IST Programme is also 
acknowledged.  
 
REFERENCES 
Adler, P. and Kwon, S-W. (2002) Social capital: prospects for a 
new concept. Academy of Management Review, 27 (1), 17 – 
40. 
Borkenau, P. and Liebler, A. (1992) Trait inferences: sources of 
validity at zero acquaintance. Journal of Personality and Social 
Psychology, 62 (645-657). 
Colebourne, A., Mariani, J. A. and Rodden, T. (1996). Q-PIT: a 
populated information terrain. Visual Data Exploration and 
Analysis III, San Jose, California, USA, January 31 - February 
2, 1996, p.12-22: SPIE Press. 
Consens, M. P., Cruz, I. F., & Mendelzon, A. O. (1992). 
Visualizing Queries and Querying Visualizations. SIGMOD 
Record, 21(1), 39-46. 
Dibben, M.R., (2000). Exploring Interpersonal Trust in the 
Entrepreneurial Venture. London: Macmillan. 
Donath, J. A semantic approach to vizualizing conversation. 
Communications of the ACM, 45 (4),45-49. 
Erickson, T., Halverson, C., Kellogg, W. A., Laff, M., & Wolf, T. 
(2002). Social Translucence: Designing Social Infrastructures 
That Make Collective Acitivity Visible. Communications of the 
ACM, 45(4), 40-44. 
Fahlén, L. E., Brown, C. G., Ståhl, O. and Carlsson, C. (1993). A 
Space based Model for User Interaction in Shared Synthetic 
Environments. INTERCHI '93, Amsterdam, Netherlands, April 
24-29, 1993, p.43-48: ACM Press. 
Graham, M. (2001). Visualising Multiple Overlapping 
Classification Hierarchies. PhD Thesis, School of Computing, 
Napier University, pp. 182. 
Graham, M., Kennedy, J. B. and Benyon, D. (2000). Towards a 
methodology for developing visualisations. International 
Journal of Human-Computer Studies, 53 (5): 789-807. 
Huysman, M. and De Wit. (2002) Knowledge sharing in practice. 
Dordrecht: Kluwer Academic Press.  
Iacono, C.S. and Weisband, S. (1997) Developing trust in virtual 
teams. In Proceedings of HICSS-30, Virtual Communities 
Minitrack, Hawaii, January 2002. Los Alamitos: IEEE. (CD 
ROM). 
Inselberg, A. and Dimsdale, B. (1990). Parallel Coordinates: A 
Tool for Visualizing Multidimensional Geometry. IEEE 
Visualization 1990, San Francisco, California, USA, October 
23-25, 1990, p.361-378: IEEE Computer Society Press. 
Jarvenpaa, S.L. and Leidner, D.E. (1998). Communication and 
Trust in Global Virtual Teams. Journal of Computer Mediated 
Communication, 3, (4). At 
http://www.ascusc.org/jcmc/vol3/issue4/jarvenpaa.html, June 
1998. 
Jarvenpaa, S.L. and Knoll, K., and Leidner, D. (1998) Is anybody 
out there? Antecedents of trust in global virtual teams. Journal 
of Management Information Systems, 14 (4), 29 – 64. 
Lesser, E. (ed.) (2000) Knowledge and social capital: foundations 
and applications. Oxford: Butterworth-Heinemann. 
Marsh, S. and Dibben, M. (2003) The role of trust in informaton 
science and technology, In Cronin, B. (ed.) Annual Review of 
Information Science and Technology. Medford, NJ: Information 
today, Inc, 465 – 498.  
Meyerson, D., Weick, K. E., and Kramer, R. M., (1996). Swift 
trust and temporary groups. In: R. M. Kramer and T. R. Tyler, 
eds. Trust in organizations: Frontiers of theory and research. 
Thousand Oaks, CA: Sage Publications, 166-195. 
Nahapiet, J. and Ghoshal, S. (1998) Social capital, intellectual 
capital, and the organizational advantage. Academy of 
Management Review, 23 (2). In E. Lesser (Ed.) Knowledge and 
social capital: foundations and applications. Boston: 
Butterworth-Heinemann, 2000, 119-158. 
Nielsen, J. (1994). Guerrila HCI: Using Discount Usability 
Engineering to Penetrate the Intimidation Barrier. In R. G. Bias 
and D. J. Mayhew (Eds), Cost-Justifying Usability, Chapter 11, 
Academic Press Professional. 
Nowell, L. T., France, R. K., Hix, D., Heath, L. S. and Fox, E. A. 
(1996). Visualizing Search Results: Some Alternatives To 
Query-Document Similarity. ACM SIGIR '96, Zurich, 
Switzerland, August 18-22, 1996, p.67-75: ACM Press. 
Preece, J. Supporting community and building social capital. 
(2002) Communications of the ACM, 45 (4), 37-39. 
Rao, R. and Card, S. K. (1994). The Table Lens: Merging 
Graphical and Symbolic Representations in an Interactive 
Focus+Context Visualization for Tabular Information. ACM 
CHI '94, Boston, Massachusetts, USA, April 24-28, 1994, 
p.318-322: ACM Press. 
Shneiderman, B. (2002). "Inventing Discovery Tools: Combining 
Information Visualization with Data Mining." Information 
Visualization, 1 (1): 5-12. 
Smith, M. Tools for navigating large social cyberspaces. 
Communications of the ACM, 45 (4), 51 – 55.. 
Steinfield, C., Jang, C-Y. and Pfass, B. Supporting virtual team 
collaboration: the TeamSCOPE system. 16 pp. Available at 
http://cscw.msu.edu/reports/scope.htm. Accessed  October 
2002.  
Tatemura, J. (2000). Virtual Reviewers for Collaborative 
Exploration of Movie reviews. Intelligent User Interfaces (IUI) 
2000, New Orleans, Louisiana, USA, January 9-12, 2000, 
p.272-275: ACM Press. 
W3C (2002). XForms 1.0 - W3C Candidate 
Recommendation,12th November 2002, 
http://www.w3.org/TR/xforms/index-all.html. 
Weisband, S. (2002, in press) Maintaining awareness in 
distributed team collaboration: implications for leadership and 
performance. In P.Hinds and S.Kiesler. Distributed work. 
Cambridge MA: MIT Press.  
 
 
 
